Effect of age on hydrogen peroxide mediated contraction damage in the male rat bladder.
Recent studies introduced the concept that reactive oxygen species (ROS) may be a major factor in the progressive deterioration of bladder function induced by benign prostatic hyperplasia in men and following partial outlet obstruction in animals. We determined whether bladder contraction sensitivity to ROS changes with aging. Using H2O2 to simulate ROS damage we compared the sensitivity of the contractile responses of bladder smooth muscle isolated from young and elderly rats to H2O2. Male 3-month-old (young) and 12-month-old (elderly) Sprague-Dawley rats were used for this study with 24 per group. Each rat was anesthetized and the bladder was excised. Two longitudinal strips were cut from the bladder body. Each strip was placed in individual 15 ml baths containing oxygenated Tyrode's solution at 37C. Each strip was stimulated at 32 Hz for 20 seconds with pulses 1 millisecond in duration at 80 V. After electrical field stimulation (EFS) the response to 20 microM carbachol and 120 mM KCl was determined. The bath solution was then exchanged for H2O2 solutions of 6 different concentrations including 0%, 0.0625%, 0.125%, 0.25%, 0.5% and 1.0%. After 1 hour of exposure to H2O2 the tissues were washed free of H2O2, and the response to EFS, carbachol and KCl were measured again. At the end of the experiment the strips were weighed and frozen at -70C for malondialdehyde analysis. The magnitude of the contractile responses of the young and elderly rats to all forms of stimulation were equal. Hydrogen peroxide caused a dose dependent decrease in the contractile responses of bladder strips to all forms of stimulation. Contractile responses to carbachol and KCl were more sensitive to H2O2 than to EFS. Contractile responses of bladder strips isolated from elderly rats were significantly more sensitive to H2O2 damage than strips isolated from young rats. Malondialdehyde generation of bladder strips isolated from elderly rats was significantly greater than those from young rats. It is suggested that aging increases the sensitivity of detrusor contraction to oxidative damage.